This study assessed the effect of a 12-week behavioural intervention delivered in and by English Premier League football/soccer clubs, and its influence on lifestyle behaviours, in men typically regarded as hard-to-reach. One hundred and thirty men aged 18 years or older engaging in the programme self-reported data on optimal lifestyle behaviours (OLBs) (physical activity, diet, smoking and alcohol consumption) at preand post-intervention. Logistic regression models were used to predict the likelihood of OLBs post-intervention. Healthy behaviours were uncommon at baseline, yet at 12 weeks, 19% (n ¼ 24) of men displayed positive change in one behaviour and 67% (n ¼ 87) had changed !2. 36-3.95). This study shows that a 12-week behavioural intervention can reach and engage a proportion of at risk men. Further, among such men, the intervention helped to stabilize and improve several of the most important lifestyle behaviours that impact mortality and morbidity.
Introduction
Chronic health conditions such as cancer, cardiovascular disease, diabetes and chronic respiratory disease are now grouped together in public health terms as 'non-communicable diseases' (NCDs) [1] . Although NCDs are underpinned by less than optimal lifestyle behaviours (OLBs), including poor diet, inactivity, smoking and excess alcohol; relatively small changes can produce substantial health benefits [1, [2] [3] [4] [5] [6] . This concern underpins the recent shift from risk reduction, to accumulating healthy lifestyle behaviours in the American Heart Association 2020 impact goal [7] .
Research suggests that healthy behaviours may not only occur in isolation but also simultaneously, which progressively decreases disease risk [7] ; risk increases in a similar fashion in the progressive absence of healthy behaviours [8] [9] [10] [11] . Therefore, accumulating positive lifestyle behaviours affords incremental risk reductions for morbidity and mortality in both men and women across the adult life course [12, 13] . Benefits associated with the accumulation of healthy behaviours can add up to 14 years to life expectancy for people with existing chronic disease [14] . Further, increasing these OLBs in young-adulthood can lead to lower cardiovascular disease risk profiles when assessed 20 years later [15] .
Regrettably, optimal lifestyles can be the exception in some male groups resulting in NCDs becoming progressively evident at middle age [4, 16] . For example, in the Netherlands and UK, over 42% [11] and 68% [9] of men self-reported two, or fewer, OLBs. As well as accumulating unhealthy behaviours, reluctance to change and resistance regarding acquiring positive lifestyle behaviours [2] , means that these men are often unaffected by traditional health promotion activities, leading them to be described hard-to-reach (HTR) [3, 9, 16, [17] [18] [19] [20] .
Although it was previously thought that addressing OLBs individually would elicit reduced risk profiles [21] , some have argued that because preventive behaviours can occur in combination [22] then these behaviours are best addressed simultaneously [17, [23] [24] [25] . For example, even though there is overwhelming evidence that physical activity (PA) alone has holistic health benefits [12, 26, 27] , these benefits amplify when combined with positive changes in diet [6] . Nevertheless, worldwide, PA remains the single most neglected therapeutic intervention [2] and the necessity to establish young adult preventive health guidelines escalates [28] . Lamentably, males are more likely to engage in irregular PA patterns, whereby they accumulate PA in 1 or 2 days [29] and consequently spend more time sitting [30, 31] . Further, unemployed men are less likely to be physically active than those who are employed [32] , and men who do improve activity levels can display an elevated alcohol intake [33] , seen as a marker of masculinity by many men [34] .
Research has emphasized the importance of capitalizing on opportunities to help facilitate optimal lifestyles in men, where health continues to be of concern, with high levels of preventable premature death and chronic disease [16] . Harmful lifestyle behaviours and poor socio-economic circumstances contribute to the prevalence of many of these preventable health problems [12] . Yet, efforts to influence men's ill-health are challenging; activities delivered through traditional channels often have limited effectiveness [35] . In part, this failure to reach out to men is due to a lack of evidence-based programmes meeting men's needs, especially around health improvement opportunities for younger men delivered in community settings [18, 36] .
It is widely recognized that social relationships and affiliations have powerful effects on physical and mental health. Social networks are thought to operate at a behavioural level through provisions for social support, social influence on engagement and attachment, and access to resources and material goods [37] . As a result, interventions that create and strengthen a diverse natural social network, increase the availability of social support and reduce negative interactions are thought to be the best buy for public health [38] . The influence of social relationships on risk for mortality is comparable with well-established risk factors for mortality; participants displaying stronger social networks have a 50% increased survival rate [39] .
Therefore, alternative routes are needed, including contexts which are both familiar and integral to men's lives. Health promotion through professional football/soccer clubs may represent one such context for endorsing OLBs in substantial numbers of HTR men [36, 40, 41] . A recent meta-analysis confirmed PA interventions focusing on (i) selfmonitoring; (ii) stimuli to increase PA and (iii) rewards and behavioural goal setting as the most powerful mix of factors to elicit positive change in community settings [42] . With these thoughts in mind, this study seeks to assess the combinations of OLBs in men typically regarded as HTR, and the effect of a 12-week behavioural intervention delivered through English Premier League football/ soccer clubs.
Materials and methods

Study settings
Premier League Health is a unique programme of men's health promotion delivered through 16 English Premier League football/soccer clubs [43] . The intervention aims to improve the holistic health and wellbeing of men from a range of typically HTR groups. Men, 18 years or older, were recruited from drug and prison rehabilitation services, S. Zwolinsky et al.
unemployment agencies and community services in areas of low socio-economic status. Behavioural interventions focused on the promotion of PA, and are delivered directly by NHS health trainers and health-professionals at no charge to the participant. These weekly classes include hour-long exercise sessions involving a variety of sports and activities at club grounds and local venues, health checks and behavioural-orientated delivery designed to promote and stimulate self-monitoring. Activity interventions were further combined with health talks and seminar sessions to promote awareness around the negative effects of unhealthy behaviours (including smoking, diet and alcohol consumption). Health trainers suggested realistic and achievable changes that could be incorporated into participant's lifestyles. Ethical approval was obtained along with informed consent from participants prior to data collection.
Data collection: demographics and OLBs
In line with partnership evaluation designs [44] , prior to delivery, all data collection procedures and instrumentation were refined in consultation with intervention staff. After securing consent, data collection was undertaken by intervention staff at first point of contact, typically, pre-activity assessments and inductions. Participants completed self-report measures for demographics (age, ethnicity and employment status) along with OLBs (diet, activity, smoking and alcohol) [12] at baseline, and again at a 12-week follow-up. Whilst factors other than these contribute towards optimal lifestyles, these are the 'big four' modifiable causes of mortality and morbidity [9] . Although objective measurements of these variables remain the most accurate, self-report measures are common in community-based evaluations [45] and are central to recent policy shifts towards lifestyle assessment. Self-reported PA has been used in numerous studies [9, 11] , and notwithstanding its limitations, is an independent predictor of NCDs [46] , irrespective of confirmation using concurrent objective markers. This study used a valid and reliable questionnaire [47] , adapted to suit especially low reading ages, the finalized version achieved a Flesch-Kincaid grade level 4.0, whereas the original was 5.2.
To assess PA, participants were asked how many days during the last week they accumulated !30 min of at least moderate intensity PA [47] . Adults are recommended to undertake at least 30 min of moderate to vigorous PA on five or more days a week [27] . Meeting this criterion was classed as OLB. Diet was assessed by summing all the portions of pulses, salads, vegetables, fruit juices and fresh, canned and dried fruit eaten on an average day. Consumption of five or more portions daily [48] was considered another OLB. Regarding alcohol, using UK health guidelines [49] , questions focussed on how many units participants consumed weekly; consumption of <21 units weekly was considered low risk, therefore an OLB. In relation to smoking, self-reported current 'non-smokers' met the requirement for an OLB [50] .
Statistical analyses
Descriptive characteristics of the population are described in three ways: (i) total OLBs for each participant, (ii) specific combinations of OLBs at pre and post-intervention and (iii) the specific combinations of change. The percentage of the study population displaying individual OLBs describes prevalence. For each participant, we summed the total number of OLBs and reported the number, and percentage of men displaying zero, one, two, three or four. For prevalence, each possible combination and the number and percentage of the study population was reported.
Logistic regression models (binomial) were used to model the odds ratio (OR) of displaying an OLB post-intervention [OR ¼ P(OLB present)/P(OLB absent)]. In this case, the ordinal dependant variable was presentation of an OLB post-intervention (i.e. meeting the recommended guidelines for diet, PA, smoking or alcohol, 0 ¼ OLB present, 1 ¼ OLB absent). The independent predictor variables were scores for each OLB post-intervention. Confidence intervals (CIs) were calculated to find the range of values around the OR that are believed to contain, with a 95% probability, the true value Optimizing lifestyles for men ½z ¼ ðx À xÞ=s. Further, chi-squared tests for association ( 2 ) confirmed relationships between variables, and paired t-tests were used for (within group) comparisons of data between baseline and 12-week follow-up scores. Effect sizes were calculated to standardize the measure of the observed effect r ¼ ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi t 2 =t 2 +df p . Analyses were conducted using SPSS for windows version 19.0.
Results
The evaluation was adopted by 2214 men older than 18 years, of these 1377 engaged weekly interventions. From this group, 130 (9.4%) completed the intervention and provided data at 12-week follow-up. The characteristics of men adopting and completing the evaluation (Table I) shows that men were predominantly young, white British and employed. Further, optimal lifestyles were uncommon at baseline for both groups. For men providing follow-up data, 5% (n ¼ 7/130) self-reported no OLBs, 30% (n ¼ 39/130) one, 52% (n ¼ 68/130) two, 11% (n ¼ 14/130) three, and only 2% (n ¼ 2/130) self-reported an optimal lifestyle. No significant differences were found between the two groups. Only those men providing complete data sets, i.e. baseline and 12-week follow-up for the four OLBs, represent the sample (n ¼ 130) on which the following analysis is based. Table II shows the 16 combinations of OLBs at pre and post-intervention. At pre-intervention, 1.5% of men self-reported an optimal lifestyle, compared with 4.6% post-intervention. The combination of neither smoking nor exceeding the recommended weekly alcohol guidelines was the most prevalent, 47% pre-intervention and 48% post-intervention. Significant improvements were found in the number of OLBs reported for participants between pre-intervention (1.73 ± 0.79) and post-intervention (1.95 ± 0.78) t (129) ¼ 3.38; P ¼ 0.001, r ¼ 0.28. Additionally, at follow-up $15% (n ¼ 19) stabilized their current behaviours showing no change, 19% (n ¼ 24) improved a single health behaviour, 35% (n ¼ 46) adopted two behaviours, and 67% (n ¼ 87) of men demonstrated positive change in combinations of !2 OLBs. At week-12, diet and PA, individually and in combination (50% n ¼ 65), were the principle areas of lifestyle improvement. Table III indicates that participants who were employed were nearly five times more likely than Adopters are those participants only providing pre-intervention data. Completers are those participants providing complete data sets at pre-intervention and 12-week follow-up.
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3, OLB present; X, OLB absent; Pre, OLB combinations pre-intervention; Post, OLB combinations post-intervention. 
Discussion
This study investigated the impact of a 12-week behavioural intervention on combinations of OLBs in men typically regarded as HTR. Interventions were delivered through English Premier League football/soccer clubs, and to our knowledge, this is one of the first studies of its type to investigate these issues with HTR men. Although our study is consistent with numerous other data identifying the low incidence of optimal lifestyles in men [4, [9] [10] [11] , there is only limited evidence suggesting interventions that are effective in modifying these behaviours. The current study shows that a 12-week behavioural intervention can reach and engage a proportion of at risk men. Further, among such men, the intervention helped stabilize and improve several of the most important lifestyle behaviours that impact mortality and morbidity. However, limited post-intervention data from men engaging in the intervention (n ¼ 1377), who also completed the evaluation (n ¼ 130, 9.4%), make it difficult to generalize the effectiveness of the intervention for other HTR groups.
Within these limitations, the current data support the importance of addressing concurrent lifestyle behaviours, and even though the numbers are relatively small they represent in-roads into a group that is, by definition, reluctant to engage in research. Importantly, based on current UK health guidelines for the classification of OLBs, a majority of participants presented with a mixture of unhealthy behaviours. This indicates that English Premier League clubs can have a potent effect on reaching some of the men typically regarded as HTR, viewed as resistant to change, and who live with substantial negative social determinants of health. The flexible approach to delivery was influential, and these behaviours are amenable to change through health care delivered in football/soccer settings. Data from this study also show that our understanding of behaviour change-generated by considering combinations of OLBs-can be used to assess the outcomes of football/soccer-based health interventions.
Consistent with previous research in male populations [9, 11] , PA and having a good diet only rarely occurred in isolation. No men reported having only a healthy diet pre-intervention, whereas just 2% reported that PA was their only OLB. Not smoking (14%) and meeting current alcohol recommendations (15%) were the most endorsed single OLBs. Our pre-intervention data also show both positive and negative links between the OLBs. For instance, not smoking and meeting alcohol recommendations was the most common combination of OLBs accounting for nearly half the men, whereas, only 1% of men reported being physically active and a having good diet. Post-intervention data indicated that positive changes to single OLBs can be achieved over 12 weeks. However, over 12 weeks, changes in single OLBs were comparatively rare compared with modifications in blends of two or more. Combining diet with increased PA was the most prevalent adjustment, accounting for half of the cohort. Adding alcohol reduction was a combination identified by 30% of men. This is interesting, not least because alcohol reduction was not a primary target at any of the clubs.
Alcohol consumption is influenced by a range of demographic, social and attitudinal variables, with individual, peer, religious and cultural factors influencing men's alcohol consumption [34] . Contemporary studies have confirmed that problematic levels of alcohol abuse occur in men [16] and that risk escalates as PA increases [33] . Consequently, specific attention should be paid to S. Zwolinsky et al.
this behaviour. Our data highlights a potentially problematic interaction between PA and alcohol consumption. Although positive changes in alcohol consumption were observed, potentially harmful increases enhanced the likelihood of meeting PA guidelines by 7%. Further, increased PA reduced the chances of meeting alcohol guidelines by 53%. This effect may be stimulated by the social interactions of HTR men in exercise settings [34] , where a range of social, demographic and attitudinal variables make it socially acceptable and desirable to drink to excess. The links between men, masculinity and alcohol are not simple; socio demographic factors and adherence to other OLBs play a role. The challenge is to implement behavioural interventions that help HTR men from diverse backgrounds develop social networks and identities that stimulate OLBs and not risk taking behaviour.
Our data support previous research [32] that men in employment are more likely to be physically active compared with men who are not. Employment and intersectionality are strong predictors of daily PA. The relationships between gender, race, ethnicity, social class, disability and sexuality in the workplace may nurture environments where PA and exercise capacity represent social capital. Further, unemployed men may lack the funds, social support and networks necessary to engage in regular PA, therefore spending more time being sedentary [30, 31] . This is consistent with low levels of PA and unemployment detected in the sample at baseline. Unemployment is therefore problematic from a health perspective, suggesting a possible new angle for delivery given the need for intervention with young, economically inactive males [9] . This study has important implications for health policy and practice. Measuring pre-intervention OLBs may help shape intervention design and more effectively allocate resources for specific HTR groups. Further, given the protective effect of PA and diet, and the influence they have on the adoption of other healthy behaviours, significant health gains can be achieved by optimizing adherence to these OLBs. Importantly, health enhancing behaviours are highly responsive to individual motivation supplemented by well-designed behavioural interventions. Improvements in OLBs can predict the likelihood of adopting other behaviours, and with a larger response rate, it may be possible to identify clusters with specific patterns of behaviour change. Indeed, labelling these men as HTR is becoming increasingly redundant, and underlines that their capacity for, or interest in, making lifestyle change, may be less problematic than previously reported, at least in football/soccer contexts.
Study limitations include the possible misclassifications and recall bias associated with self-reported data, the lack of a control condition and non-random selection of participants. Further, the relatively low response rate of recruits to the follow-up evaluation may be taken as evidence of resistance to change. However, we suggest that this may be as much to do with apprehensions regarding surveillance as any other motivationally related issues. Although this also helps to explain why the study was not based on an experimentally derived design, it nevertheless underlines that the study provides important initial data and health education messages for community-based interventions in real world settings. Further, the response rate, while low by conventional standards, may be partially attributable to (i) the high numbers of men who were solely exposed to the promotional phase of the project, but not the intervention phase, and (ii) the deliberate adoption of try-out opportunities within the approach to intervention delivery. Collectively these factors predicate low proportions of 'completers'. Future research should look to assess the impact of such interventions on the maintenance of newly acquired behaviours, their cost effectiveness and potential sustainability.
To conclude, findings show that men regarded as HTR and demonstrating less than optimal lifestyles can be recruited through professional football/ soccer clubs. However, engaging them with activities tied to a formal evaluation, specifically post-intervention measures, is more problematic. These interventions have the capability to reach large groups of men, especially for try-outs; yet, the shortfall in follow-up data questions the Optimizing lifestyles for men suitability of football/soccer clubs for delivering effective health promotion interventions, and highlights the need for further investigation into this area. Yet, after 12 weeks, of those men who were willing to engage with the evaluation 19% had improved one behaviour at least, while 35% improved two. Indeed, these levels of modification challenge the labelling of HTR men as being resistant to change, and suggest they may be more accurately labelled as being resistant to providing information. These findings show the potential of public health initiatives delivered in and by professional football/ soccer clubs for reaching men presenting less than optimal lifestyles, and for assessing their impact on NCDs.
